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(54) Video signal processing apparatus and image display apparatus
(57) Disclosed is a video signal processing appara- tecting unit (3) configured to detect a noise level of the

tus including a telecine conversion signal detecting unit
(5) configured to detect whether or not an input video
signal in an interlaced system is a telecine converted
video signal; an IP converting unit (4) configure to convert
theinputvideo signalinto a signal in a progressive system
according to a detected result obtained by the telecine
conversion signal detecting unit; and a noise level de-

FIG 4

inputvideo signal. The video signal processing apparatus
further includes a control unit (7) configured to control a
detection sensitivity of the telecine conversion signal de-
tecting unit such that the input video signal is detected
as the telecine converted video signal less easily if a
noise level is increased based on the detected result ob-
tained from the noise level detecting unit.
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Description

[0001] The presentinvention contains subject manner
related to Japanese Patent Application JP 2006-141835
filed in the Japanese Patent Office on May 22, 2006, the
entire contents of which being incorporated herein by ref-
erence.

BACKGROUND OF THE INVENTION
Field of the Invention:

[0002] The present invention relates to a video signal
processing apparatus which performs a progressive con-
version processing, or the like on a video signal in an
interlaced system obtained from a source of a cinema
film, and to animage display apparatus that installed such
video signal processing apparatus.

Description of the Related Art:

[0003] Units that are configured to detect whether a
source of a video signal is a cinefilm or a video camera,
and that have an IP conversion processing suitable for
the source and a higher image quality display, are used
in an IP converting portion that converts a video signal
ofaninterlaced system (interlace format) to a progressive
video signal (a video signal of a progressive format) in a
television receiving apparatus or the like. Furthermore,
recently, in case of a video signal with which a cinefilm
becomes a source (hereinafter, also called a film signal),
a smoother movement of an image is realized by imple-
menting a frame rate conversion processing by motion
compensation after the IP conversion processing, (for
example, see Patent Document 1: Japanese Unexam-
ined Patent Publication No. 2004-34333).

[0004] FIGS. 1 and 2 show a processing for detecting
a film signal. Among these, FIG. 1 shows a processing
for detecting a 2:2 film signal to which a 2:2 pulldown
processing (conversion to a PAL signal (576i) of 50 Hz)
was implemented. In the 2:2 film signal, two fields are
formed from the same frame by separating one frame of
film into odd field and even field. Then, if a difference of
each field between the signal and the one field delayed
signal is taken, a difference between the same frames
and a difference between the different frames are calcu-
lated alternately, so the difference changes alternately
as 0, 1,0, 1 -+, in case of motion picture, and conse-
quently that it is the 2:2 film signal is detected.

[0005] FIG. 2 shows a processing for detecting a 3:2
film signal to which a 3:2 pulldown processing (conver-
sion to a NTSC signal (480i) of 60 Hz) was implemented.
In the 3:2 film signal, three fields are formed from the
frame of the same film and subsequently, two fields are
formed from the frame of the same film, and then these
states are continued alternately. Then, if a difference be-
tween the signal and the two field delayed signal is taken,
a difference between the same fields is calculated at eve-
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ry five fields and the difference becomes 0, and conse-
quently that it is the 3:2 film signal is detected.

[0006] FIGS. 3A to 3C show a frame rate conversion
processing by motion compensation as an example of
the 2:2 film signal. After the 2:2 film signal (PAL signal
(576i) of 50 Hz) as shown in FIG. 3A is converted a pro-
gressive signal of 25 Hz by an IP conversion processing
(2:2 pulldown reverse processing) by which the odd field
and even field as shown in FIG. 3B are added, a motion
vector is detected at interval of one field, as shown in
FIG. 3C, and the intermediate field is interpolated by the
motion compensation, thereby converting the frame rate
from 25 Hz to 50 Hz. The motion of the image that is
displayed becomes smooth by the frame rate conversion.

SUMMARY OF THE INVENTION

[0007] However, in a case in which the film signal de-
tection processing as shown in FIGS. 1 and 2 are imple-
mented in the condition where a S/N ratio becomes bad
by weakening a field strength of RF signal transmitted to
a television receiving apparatus from a receiving anten-
na, for example, a difference is caused due to the influ-
ence of random noise, even in the field where it should
become a zero because it is produced from the originally
same frame when the difference is taken, and conse-
quently a malfunction to detection is sometimes caused.
In a case in which such malfunction occurs, the condition
in which the IP conversion processing for film signal and
the IP conversion processing for usual camera-signal
(video signal obtained from a source using a video cam-
era) are frequently switched is caused though it is the
film signal because a detected result of the film signal
becomes instability, and consequently a problem that it
becomes difficult to watch the image is caused.

[0008] Also, in a case in which the detected result of
the film becomes instability like this, the condition in which
the frame rate conversion processing shown in FIG. 3C
is frequently switched to "ON" and "OFF" is caused, and
consequently the image becomes more unsightly. Fur-
thermore, in a case in which the noise level increases,
the malfunction occurs in the motion vector itself and the
accurate vector detection may not be done, thereby caus-
ing such problem that the image breakdown is caused
on a picture screen.

[0009] An embodiment of the present invention is thus
directed to recover degradation of the picture quality by
the influence of noise in the video signal in a case in
which there are implemented a progressive conversion
processing and frame rate conversion processing to the
signal converted to take a matching with the frame rate
of the television video signal (called [telecine conversion]
in either case in which an original image is an animation
or computer graphic in the present description) by ar-
ranging an original image such as a 2:2 film signal, a 2:
3 film signal or the like, on the basis of a predetermined
sequence.

[0010] A video signal processing apparatus according
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to an embodiment of the present invention includes a
telecine conversion signal detecting unit, an IP convert-
ing unit, a noise level detecting unit and a control unit.
Therein, the telecine conversion signal detecting unit de-
tects whether or not an input video signal of interlaced
system is a telecine converted video signal, and the IP
converting unit converts the input video signal to a signal
of progressive system, in accordance with a detected
result of the telecine conversion signal detecting unit.
Further, the noise level detecting unit detects a noise
level of the input video signal, and the control unit controls
a detection sensitivity of the telecine conversion signal
detecting unit to make difficult to detect that the input
video signal is the telecine converted video signal in case
of ahigher noise level than a low noise level, on the basis
of the detected result of the noise level detecting unit.
[0011] The video signal processing apparatus imple-
ments a progressive conversion processing to an input
video signal corresponding to a detected result of wheth-
er or not an input video signal is a telecine converted
video signal, but a detection sensitivity of the telecine
conversion signal detecting unit is controlled to make dif-
ficult to detect the input video signal being the telecine
converted video signal, in a case in which a noise level
of the input video signal is detected and the noise level
is high.

[0012] Consequently, the progressive conversion
processing for the telecine converted video signal be-
comes difficult to be carried out in the IP conversion unit,
in a case in which a noise level of input video signal is
high. Thus, in a case in which the noise level of input
video signal is high, the degradation of picture quality
caused by switching the progressive conversion
processing for telecine converted video signal and the
progressive conversion processing for usual camera-sig-
nal frequently, as a cause of the malfunction of detection
of the telecine converted video signal, is improved.
[0013] Next, a video signal processing apparatus ac-
cording to an embodiment of the present invention in-
cludes a telecine conversion signal detecting unit, an IP
converting unit, a frame rate converting unit, a noise level
detecting unit and a control unit. Therein, the telecine
conversion signal detecting unit detects whether or not
an input video signal of interlaced system is a telecine
converted video signal, and the IP converting unit con-
verts the input video signal to a signal of progressive
system in accordance with a detected result of the tele-
cine conversion signal detecting unit. Further, the frame
rate converting unit converts a frame rate of the video
signal converted to the signal of progressive system by
the IP converting unit, in a case in which the video signal
is detected to be a telecine converted video signal by
said telecine conversion signal detecting unit, and the
noise level detecting unit detects a noise level of the input
video signal. Further, the control unit turns a frame rate
conversion processing of the frame rate converting unit
on in a case in which the noise level is small, and turns
the frame rate conversion processing of the frame rate
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converting unit off in a case in which the noise level is
high, on the basis of the detected result of the noise level
detecting unit.

[0014] The video signal processing apparatus imple-
ments a progressive conversion processing correspond-
ing to a detected result of whether an input video signal
is a telecine converted video signal to an input video sig-
nal, and further a frame conversion processing is imple-
mented to the telecine converted video signal after the
progressive conversion processing, but the frame rate
conversion processing is turned off, in a case in which a
noise level of the input video signal is detected and the
noise level is high.

[0015] Thus, in a case in which the noise level is high,
the degradation of picture quality caused by switching
the frame rate conversion processing on and off frequent-
ly, as a cause of the malfunction of detection of the tel-
ecine converted video signal, is improved, and also the
image breakdown on a picture screen due to the mal-
function of the motion vector detection is prevented.
[0016] Next, another video signal processing appara-
tus according to an embodiment of the present invention
includes a telecine conversion signal detecting unit, an
IP converting unit, a noise level detecting unit and a con-
trol unit. Therein, the telecine conversion signal detecting
unit detects whether or not an input video signal of inter-
laced system is a telecine converted video signal and the
IP converting unit converts the input video signal to a
signal of progressive system in accordance with a de-
tected result of the telecine conversion signal detecting
unit. Further, the noise level detecting unit detects a noise
level of the input video signal, and the control unit turns
a detection processing of the telecine conversion signal
detecting unit off in a case in which the noise level is
more than a predetermined level, on the basis of the de-
tected result of the noise level detecting unit.

[0017] The video signal processing apparatus imple-
ments a progressive conversion processing correspond-
ing to a detected result of whether an input video signal
is a telecine converted video signal to an input video sig-
nal, but a detection processing of the telecine conversion
signal detecting unit is turned off, in a case in which a
noise level of the input video signal is detected and the
noise level is high.

[0018] Consequently, inacase in which the noise level
is high, the progressive conversion processing for tele-
cine converted video signal is not carried out in the IP
conversion unit.

Thus, in a case in which the noise level of input video
signal is high, the degradation of picture quality caused
by switching the progressive conversion processing for
telecine converted video signal and the progressive con-
version processing for usual camera-signal frequently,
as a cause of the malfunction of detection of the telecine
converted video signal, is improved.

[0019] Next, an image display apparatus according to
an embodiment of the present invention has: a telecine
conversion signal detecting unit which detects whether
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or not an input video signal of interlaced system is a tel-
ecine converted video signal; and an IP converting unit
which converts the input video signal to a signal of pro-
gressive system in accordance with a detected result of
the telecine conversion signal detecting unit, and dis-
plays the video signal converted to the signal of progres-
sive system by said IP converting unit. Therein, theimage
display apparatus includes: a noise level detecting unit
which detects a noise level of the input video signal; and
a control unit which controls a detection sensitivity of the
telecine conversion signal detecting unit to make difficult
to detect it being the telecine converted video signal in
case of a higher noise level than a low noise level, on
the basis of the detected result of the noise level detecting
unit.

[0020] Also, another image display apparatus accord-
ing to an embodiment of the present invention has a tel-
ecine conversion signal detecting unit, an IP converting
unitand a frame rate converting unit, and displays a frame
rate converted video signal by the frame rate conversion
unit. Therein, the telecine conversion signal detecting
unit detects whether or not an input video signal of inter-
laced system is a telecine converted video signal and the
IP converting unit converts said input video signal to a
signal of progressive system in accordance with a de-
tected result of the telecine conversion signal detecting
unit. Further, the frame rate converting unit converts a
frame rate of the video signal converted to the signal of
progressive system by the IP converting unit, in a case
in which the video signal is detected to be a telecine con-
verted video signal by said telecine conversion signal
detecting unit. Therein, the image display apparatus in-
cludes: a noise level detecting unit which detects a noise
level of the input video signal; and a control unit which
turns a frame rate conversion processing of the frame
rate converting unit on in a case in which the noise level
is small, and turns the frame rate conversion processing
of the frame rate converting unit off in a case in which
the noise level is high, on the basis of the detected result
of the noise level detecting unit.

[0021] Also, still another image display apparatus ac-
cording to an embodiment of the present invention has:
a telecine conversion signal detecting unit which detects
whether or not an input video signal of interlaced system
is a telecine converted video signal; and an IP converting
unit which converts the input video signal to a signal of
progressive system in accordance with a detected result
of the telecine conversion signal detecting unit, and dis-
plays the video signal converted to the signal of progres-
sive system by said IP converting unit. Therein, theimage
display apparatus includes: a noise level detecting unit
which detects a noise level of said input video signal; and
a control unit which turns a detection processing of said
telecine conversion signal detecting unit off in a case in
which the noise level is more than a predetermined level,
on the basis of the detected result of the noise level de-
tecting unit.

[0022] These image display apparatuses are to in-
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clude the aforementioned video signal processing appa-
ratus according to an embodiment of the present inven-
tion respectively and to implement the progressive con-
version processing (or the progressive conversion
processing and frame rate conversion processing) to the
telecine converted processing and to display it. In a case
in which the noise level of input video signal is high, the
degradation of picture quality caused by switching the
frame rate conversion processing for telecine converted
video signal and the frame rate conversion processing
for usual camera-signal frequently, as a cause of the mal-
function of detection of the telecine converted video sig-
nal, is improved. Alternatively, the degradation of picture
quality caused by switching the frame rate conversion
processing on and off frequently, as a cause of the mal-
function of detection of the telecine converted video sig-
nal, is improved, and also the image breakdown on a
picture screen due to the malfunction of the motion vector
detection is prevented.

[0023] According to an embodiment of the present in-
vention, in a case in which the video signal processing
apparatus implements a progressive conversion
processing corresponding to a detected result of whether
an input video signal is a telecine converted video signal
to an input video signal, the effect that the degradation
of picture quality caused by switching the frame rate con-
version processing on and off frequently, as a cause of
the malfunction of detection of the telecine converted vid-
eo signal, may be improved, is obtained, in a case in
which the noise level of the input video signal is high.
[0024] Also, according to an embodiment of the
presentinvention, in a case in which the progressive con-
version processing corresponding to a detected result of
whether an input video signal is a telecine converted vid-
eo signal to an input video signal is implemented and
further the frame rate conversion processing is imple-
mented to the telecine converted video signal after the
progressive conversion processing, the degradation of
picture quality caused by switching the frame rate con-
version processing on and off frequently, as a cause of
the malfunction of detection of the telecine converted vid-
eo signal, may be improved in a case in which the noise
level of the input video signal is high.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025]

FIG. 1 is a diagram showing a processing for detect-
ing a film signal;

FIG. 2 is a diagram showing a processing for detect-
ing a film signal;

FIGS. 3A to 3C are diagrams showing frame rate
conversion processing by motion compensation;
FIG. 4 is a block diagram showing a configuration of
a television receiving apparatus to which an embod-
iment of the present invention is applied;

FIGS. 5A and 5B are a diagram that illustrates a de-
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tected result of noise level;

FIG. 6 is a diagram showing selectable modes by a
remote controller; and

FIG. 7 is adiagram showing a mode change process-
ing by a microcomputer.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0026] Itis explained concretely about an embodiment
where the present invention is applied to a television re-
ceiving apparatus, by using drawings, hereinafter. FIG.
4 is a block diagram showing a configuration of main
portion of the television receiving apparatus to which an
embodiment of the present invention is applied. On the
basis of a RF signal that is transmitted to a frontend 1
from an antenna (not shown), itis selected at the frontend
1 and is demodulated, and a video signal in an interlaced
system (interlace format) to which a Y/C separation
processing and chroma decoding processing are imple-
mented by a chroma decoder (NTSC signal (480i), PAL
signal (576i) or HDTV signal (1080i)) is transmitted to a
noise level detecting circuit 3, an IP converting circuit 4
and a film signal detecting circuit 5, respectively.
[0027] The film signal detecting circuit 5 is a circuit that
detects whether or not an input video signal is a 2:2 film
signal or a 2:3 film signal by the method shown in FIGS.
1 and 2. A signal showing a detected result (a signal
showing which one of a 2:2 film signal, 2:3 film signal and
usual camera-signal the input video signal is) is trans-
mitted to the IP converting circuit 4 and frame rate con-
version circuit 6 from the film signal detecting circuit 5.
[0028] The IP converting circuit 4 is a circuit that im-
plements an IP conversion processing by which the input
video signal of interlaced system is converted to a signal
of progressive system (called progressive-conversion,
hereinafter), and the IP conversion processing for film
signal (for example, such pulldown reverse processing
shown in FIG. 6, for the 2:2 film signal) is implemented
if the detected result of the film signal detecting circuit 5
is the 2:2 film signal or 3:2 film signal, on the other hand,
the IP conversion processing for usual camera-signal is
implemented if the detected result of the film signal de-
tecting circuit 5 is the usual camera-signal. The video,
signal (NTSC signal (480i), PAL signal (576i) or HDTV
signal (1080i)) progressive-converted at the IP convert-
ing circuit 4 is transmitted to the frame rate conversion
circuit 6.

[0029] The frame rate conversion circuit 6 is a circuit
that implements the frame conversion processing from
25 Hz to 50 Hz (for example, such processing shown in
FIG. 6, for the 2:2 film signal) by implementing a motion
compensation of interpolation frame to the progressive
converted video signal by the IP converting circuit 4, in
a case in which the detected result of the film signal de-
tecting circuit 5 is the 2:2 film signal or the 3:2 film signal.
The frame rate conversion is not implemented in the
frame rate converting circuit 6 if the detected result of the
film signal detecting circuit 5 is the usual camera-signal.
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[0030] The video signal outputted from the frame rate
converting circuit 6 is transmitted to a display driving cir-
cuit 8 and a display (for example, LCD) 9 is driven by the
display driving circuit 8 and an image is displayed.
[0031] The noise level detecting circuit 3 is a circuit
that detects a noise level of the input video signal. The
noise level detecting circuit 3 detects noise information
(AC component) on a pedestal portion of one horizontal
line in equalization pulse interval inside a vertical blank-
ing interval of the input video signal, for example, and a
voltage obtained from the AC component that is filtered
by a filter with about 160 Hz cutoff frequency is detected
as a noise value YNLV. Then, noise levels (SNLVO to
SNLV7) that change to eight levels by this noise value
YNLYV is detected (NLVO indicates the noise level in the
smallest level, Whereas NLV7 indicates the noise level
in the largest level).

[0032] FIGS. 5A and 5B are a diagram that illustrates
the detected results of the noise levels (SNLVO to
SNLV7), and FIG. 5A is the detected results at the time
of increasing the noise level by decreasing the field
strength of RF signal (level_dBu) from the receiving an-
tenna. Conversely, FIG. 5B is the detected results at the
time of decreasing the noise level by increasing the field
strength of RF signal (level_dBu) from the receiving an-
tenna.

[0033] As shown in FIG. 5A, the noise level SNLV is
changed to 1 (before, the noise level SNLV is 0) if the
noise value YNLV becomes equal to or more than 10
(field strength (level_dBu) is equal to or less than 70 dBu)
at the time of decreasing the field strength (level_dBu).
The noise level SNLV is changed to 2 if the noise value
YNLV becomes equal to or more than 20 (field strength
(level_dBu) is equal to or less than 65 dBu). The noise
level SNLV is changed to 3 if the noise value YNLV be-
comes equal to or more than 30 (field strength (level_
dBu) is equal to or less than 62 dBu). The noise level
SNLV is changed to 4 if the noise value YNLV becomes
equal to or more than 50 (field strength (level_dBu) is
equal to or less than 58 dBu). The noise level SNLV is
changed to 5 if the noise value YNLV becomes equal to
or more than 70 (field strength (level_dBu) is equal to or
less than 55 dBu). The noise level SNLV is changed to
6 if the noise value YNLV becomes equal to or more than
100 (field strength (level_dBu) is equal to or less than 50
dBu). The noise level SNLV is changed to 7 if the noise
value YNLV becomes equal to or more than 150 (field
strength (level_dBu) is equal to or less than 35 dBu).
[0034] On the other hand, the noise level SNLV is not
changed to 6 from 7 even if the noise value YNLV be-
comes less than 150 (field strength (level_dBu) is more
than 35 dBu), and is changed to 6 from 7 if the noise
value YNLV begins to become less than 120 (field
strength (level_dBu) is equal to or more than 44 dBu)
being smaller than 150, at the time of increasing the field
strength (level_dBu), as showninFIG. 5B. Also, the noise
level SNLV is not changed to 5 from 6 even if the noise
value YNLV becomes less than 100 (field strength (level _
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dBu) is more than 50 dBu), and is changed to 5 from 6
if the noise value YNLV begins to become less than 100
(field strength (level_dBu) is equal to or more than 53
dBu) being smaller than 100. Similarly, the noise values
YNLYV that change the noise level SNLV to 4, 3, 2, 1 and
0 are set up lower than ones at the time of decreasing
the field strength (level_dBu).

[0035] In this manner, the noise level detected by the
noise level detecting circuit 3 has a hysteresis charac-
teristic such that the increase of the field strength of RF
signal from the antenna (decrease of the noise value) is
more difficult to recover to suitable level than the de-
crease of the field strength of RF signal (increase of the
noise value).

[0036] As shown in FIG. 4, a detected result of the
noise level is transmitted to a microcomputer 7 from the
noise level detecting circuit 3. Here, in FIG. 4, the noise
level detecting circuit 3 is provided other than the chroma
decoder 2, but the noise level detecting circuit 3 may be
included in the chroma decoder 2.

[0037] Although a drawing is omitted, an operational
portion by which a user combines the modes of the film
signal detection processing, IP conversion processing
and frame rate conversion processing and selects is pro-
vided to a remote controller of the television receiving
apparatus. FIG. 6 shows an example of combination of
selectable modes by the remote control. The remote con-
trolleris possible to select four kinds of modes from mode
1 to mode 4.

[0038] The mode 1 is a mode that turns the detection
processing of the film signal off. By the mode 1, the de-
tected result that indicates that the input video signal is
the camera-signal is transmitted to the IP converting cir-
cuit 4 and frame rate converting circuit 6 from the film
signal detecting circuit 5. Therefore, the IP conversion
processing for film signal (pulldown reverse processing)
is not implemented in the IP converting circuit 4 and the
IP conversion processing for usual camera-signal is typ-
ically implemented and the frame rate conversion
processing is not implemented in the frame rate convert-
ing circuit 6.

[0039] Themode 2isamode which sets up parameters
that control a detection sensitivity of the film signal de-
tecting circuit 5 to "film detection 2" and which turns the
IP conversion processing for film signal (pulldown re-
verse processing) of the IP converting circuit 4 on and
which turns the frame rate conversion processing of the
frame rate converting circuit 6 off. By the mode 2, if the
film signal is detected by the film signal detecting circuit
5, the IP conversion processing for film signal is imple-
mented in the IP converting circuit 4, but the frame rate
conversion processing is not implemented in the frame
rate conversion circuit 6.

[0040] Here, itis explained about parameters that con-
trol the detection sensitivity of the film signal detecting
circuit 5. As for the detection of the film signal (specifi-
cally, 2:2 film signal), the detection is stably possible in
the scenes with an intense motion or the like because a
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characteristic of the field difference shown in FIG. 1 is
detected remarkably, but it is difficult to detect the char-
acteristic of the field difference in the scenes with a little
motion or the like. Therefore, it is difficult to perform the
film detection in all scenes without the malfunction. Then,
there are parameters that control the detection sensitivity
of the film signal. Here, it is determined which one of two
kinds of parameters "film detection 1", "film detection 2"
is set up to the film signal detecting circuit 5, in accord-
ance with the modes in FIG. 6.

[0041] "Film detection 1": it is a parameter by which
the film signal detection becomes easy and by which the
film signal detection becomes difficult after detecting the
film signal once (detection sensitivity is increased). The
following examples are cited for embodiments of such
parameter:

* A parameter that sets up a threshold level for de-
termining whether the difference is 0 or 1 in a case
in which the difference of each field is taken, as
shown in FIG. 1 or FIG. 2, to the level so that the
difference changes alternately as 0, 1, 0, 1, as
shown in FIG. 1, or becomes 0 easily for every five
fields as shown in FIG. 2.

* A parameter that reduces a counting value (number
of times): it is determined whether or not it is the 2:
2 film signal by the number of times with which 0 and
1 are alternately repeated, or it is determined wheth-
er or not it is the 3:2 film signal by the number of
times with which it becomes 0 for each five fields.

[0042] "Film detection 2": it is a reverse for "Film de-
tection 2", and it is a parameter by which the film signal
detection becomes easy and by which the detection of
being not the film signal becomes easy after detecting
the film signal once (detection sensitivity is decreased).
[0043] Therefore, in FIG. 6, because the parameter is
set up to "film detection 2" in the mode 2, the detection
sensitivity of the film signal detecting circuit becomes
weak, therefore it becomes difficult to implement the IP
conversion processing for film signal in the IP converting
circuit 4.

[0044] The mode 3 is a mode by which the parameter
that controls the detection sensitivity of the film signal
detecting circuit 5 is set up to "film detection 2" and by
which the IP conversion processing for film signal of the
IP converting circuit 4 (pulldown reverse processing) is
turned on and by which the frame rate conversion
processing of the frame rate converting circuit 6 is also
turned on. In the mode 3, if the film signal is detected in
the film signal detecting circuit 5, the IP conversion
processing for film signal is implemented in the IP con-
verting circuit 4 and also the frame rate conversion
processing is implemented in the frame rate converting
circuit 6. However, because the detection sensitivity of
the film signal detecting circuit 5 becomes weak, it be-
comes difficult to implement the IP conversion process-
ing for film signal in the IP converting circuit 4 and it be-
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comes difficult to implement the frame rate conversion
processing in the frame rate converting circuit 6; too.
[0045] The mode 4 is a mode by which the parameter
that controls the detection sensitivity of the film signal
detecting circuit 5 is set up to "film detection 1" and by
which the IP conversion processing for film signal of the
IP converting circuit 4 (pulldown reverse processing) is
turned on and by which the frame rate conversion
processing of the frame rate converting circuit 6 is also
turned on. In the mode 4, if the film signal is detected in
the film signal detecting circuit 5, the IP conversion
processing for film signal is implemented in the IP con-
verting circuit 4 and also the frame rate conversion
processing is implemented in the frame rate converting
circuit 6. Then, because the detection sensitivity of the
film signal detecting circuit 5 becomes strong, it becomes
easy to implement the IP conversion processing for film
signal in the IP converting circuit 4 and it becomes easy
to implement the frame rate conversion processing in the
frame rate converting circuit 6, too.

[0046] AsshowninFIG. 4, the signal that indicates the
selected result of the modes 1 to 4 is supplied to the
microcomputer 7 from the remote controller through an
infrared receiving sensor unit or the like that is not shown.
[0047] The microcomputer 7 changes the mode dy-
namically and controls the IP converting circuit 4, film
signal detecting circuit 5 and frame rate converting circuit
6, as shown in FIG. 7, on the basis of the selected result
of the modes 1 to 4 by the user and the selected result
of the noise levels SNLVO to SNLV7 by the noise level
detecting circuit 3. Specifically, in a case in which the
noise level is SNLVO or SNLV1 (level where the field
strength of RF signal is strong and the noise level is
small), the control of the IP converting circuit 4, the control
of the detection sensitivity of the film signal detecting cir-
cuit 5 (the change of the parameter or the detection
processing turning off) and the ON/OFF control of the
frame rate conversion processing of the frame rate con-
verting circuit 6 are implemented in accordance with the
modes 1 to 4 selected by the user. It should be noted
that a drawing of the control signal wires to the IP con-
verting circuit 4 is omitted in the figure (as the same as
the modes 2 to 4 even in case of the mode 1, because
the film signalis not detected evenif the pulldown reverse
processing of the IP converting circuit 4 is turning on, the
IP conversion processing for film signal is not implement-
ed).

[0048] In a case in which the noise level is SNLV2,
SNLV3, SNLV4 or SNLV5 (level where the field strength
of RF signal is middle range and the noise level is middle
range), the control of the IP converting circuit 4, the con-
trol of the detection sensitivity of the film signal detecting
circuit 5 and the ON/OFF control of the frame rate con-
version processing of the frame rate converting circuit 6
are implemented in accordance with the mode in a case
in which the user selects the modes 1 or 2. However, the
control of the IP converting circuit 4, the control of the
detection sensitivity of the film signal detecting circuit 5
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and the ON/OFF control of the frame rate conversion
processing of the frame rate converting circuit 6 are im-
plemented forcibly by the mode 2, in a case in which the
user selects the modes 3 or 4. Therefore, in this case,
the frame rate conversion processing is notimplemented
in the frame rate converting circuit 6 and also the detec-
tion sensitivity of the film signal becomes weak, so it be-
comes difficult to implement the IP conversion process-
ing for film signal in the IP converting circuit 4, too.
[0049] In a case in which the noise level is SNLV6 or
SNLV7 (level where the field strength of RF signal is weak
andthe noise levelis high), the control of the IP converting
circuit 4, the control of the detection sensitivity of the film
signal detecting circuit 5 and the ON/OFF control of the
frame rate conversion processing of the frame rate con-
verting circuit 6 are implemented forcibly by the mode 1,
in a case in which the user selects any one of the modes
1 to 4. Therefore, the IP conversion processing for film
signal is not implemented in the IP converting circuit 4
and the IP conversion processing for camera-signal is
typically implemented and the frame rate conversion
processing is not implemented in the frame rate conver-
sion circuit 6.

[0050] As mentioned above, the detection sensitivity
of the film signal detecting circuit 5 is controlled to make
difficult to detect that the input signal is the telecine con-
verted video signal in case of a higher (bigger) noise level
than a low (small) noise level, on the basis of the detected
result of the noise level detecting circuit 5.

[0051] Moreover, the microcomputer 7 controls to turn
on the frame rate conversion processing of the frame
rate conversion circuit 6 if the noise level is lower than a
predetermined value, and to turn off the frame rate con-
version processing of the frame rate conversion circuit 6
if the noise level is equal to or higher than the predeter-
mined value based on the detected result of the noise
level detecting circuit 3 in each mode.

[0052] The effects such as the followings (1) to (3) are
obtained by implementing such dynamic mode change.

(1) In the level where the field strength of RF signal
is a weak or a middle range, because the frame rate
conversion processing is not implemented by the
motion compensation in the frame rate converting
circuit 6, the degradation of picture quality caused
by switching the frame rate conversion processing
on and off frequently, as a cause of the malfunction
of the film signal detection, is improved and also the
image breakdown on a picture screen due to the mal-
function of the motion vector detection is prevented.
(2) In the level where the field strength of RF signal
is a middle range, because it becomes difficult to
detect the film signal, it become difficult to implement
the IP conversion processing in the IP converting
circuit 4. Thus, the degradation of picture quality
caused by switching the IP conversion processing
for film signal and the IP conversion processing for
usual camera-signal frequently, as a cause of the
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malfunction of the film signal detection, is improved.
(3) In the level where the field strength of RF signal
is a weak range, because the detection processing
of the film signal is not implemented, the IP conver-
sion processing for film signal is not implemented in
the IP converting circuit 4 and the IP conversion
processing for usual camera-signal is typically im-
plemented. Thus, the degradation of picture quality
caused by switching the IP conversion processing
for film signal and the IP conversion processing for
usual camera-signal frequently, as a cause of the
malfunction of the film signal detection, is improved.

[0053] It should be noted as shown in FIGS. 5A and
5B that the noise levels SNLVO to SNLV7 have a hyster-
esis characteristic such that the increase of the field
strength of RF signal (decrease of the noise value) is
more difficult to recover to suitable level than the de-
crease of the field strength of RF signal (increase of the
noise value). Therefore, the mode change of a case in
which the control of the microcomputer 7 moves to the
mode of right side from the mode of left side in FIG. 7 by
decreasing the field strength of RF signal becomes easier
than a case in which the control of the microcomputer 7
returns to the mode of left side from the mode of right
side in FIG. 7 by increasing the field strength of RF signal
after that. Thus, after the field strength becomes weak
once, the mode (mode 1 or mode 2) to improve the deg-
radation of the picture quality is maintained until the field
strength becomes strong enough.

[0054] In the above embodiment, it was explained
about the embodiment that implements the progressive
conversion processing or the frame rate conversion
processing by detecting the film signal (video signal ob-
tained from a source of a cinefilm). However, the video
signal to which the detection processing, progressive
conversion processing and frame rate conversion
processing of the embodiment of the present invention
are applied may be any kinds of video signals that are
converted (telecine-converted) to make matching with
the frame rate of the television signal by arranging the
original image such as the cinema, animation or compu-
ter graphic, on the basis of the predetermined sequence.
[0055] Also, in the above embodiment, the embodi-
ment of the present invention is applied to the television
receiving apparatus, but the image display apparatus ac-
cording to an embodiment of the present invention may
be applied to a personal computer including a receiving
function of the television broadcast, other than the tele-
vision receiving apparatus. Furthermore, the video
processing apparatus according to an embodiment of the
present invention may be included into a recording/re-
producing apparatus that receives the television broad-
cast and records and/or reproduces it (DVD recorder or
HDD recorder or the like).

[0056] It should be understood by those skilled in the
art that various modifications, combinations, sub-combi-
nations and alterations may occur depending on design
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requirements and other factors insofar as they are within
the scope of the appended claims or the equivalents
thereof.

Claims
1. A video signal processing apparatus, comprising:

atelecine conversion signal detecting means for
detecting whether or not an input video signal in
aninterlaced system is a telecine converted vid-
eo signal;

an IP converting means for converting the input
video signal into a signalin a progressive system
according to a detected result obtained by the
telecine conversion signal detecting means;

a noise level detecting means for detecting a
noise level of the input video signal; and

a control means for controlling a detection sen-
sitivity of the telecine conversion signal detect-
ing means such that the input video signal is
detected as the telecine converted video signal
less easily if a noise level is increased based on
the detected result obtained from the noise level
detecting means.

2. A video signal processing apparatus according to
claim 1, wherein
the control means for controlling the detection sen-
sitivity of the telecine conversion signal based on the
noise level that is switched to one of a plurality of
levels.

3. Thevideo signal processing apparatus according to
claim 1 or 2, further comprising:

a frame rate converting means for converting a
frame rate of the video signal converted into the
signal in a progressive system using the IP con-
verting means when the video signal is detected
as a telecine converted video signal by the tel-
ecine conversion signal detecting means,
wherein

the control means turns on a frame rate conver-
sion processing of the frame rate converting
means if the noise level is less than a predeter-
mined value, and turns off the frame rate con-
version processing of the frame rate converting
means if the noise level is equal to or more than
the predetermined value based on the detected
result obtained by the noise level detecting
means.

4. A video signal processing apparatus according to
claim 1, 2 or 3, wherein
the control means controls the telecine conversion
signal detecting means so that the detection sensi-
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tivity of the telecine conversion signal detecting
means corresponding to the detected result of the
noise level detecting means is varied with a control
mode that is selected by a user.

A video signal processing apparatus according to
claim 3, wherein

the control means controls the telecine conversion
signal detecting means so that the detection sensi-
tivity of the telecine conversion signal detecting
means corresponding to the detected result of the
noise level detecting means and the frame rate con-
version processing of the frame rate converting
means corresponding to the detected result of the
noise level detecting means are varied with a control
mode that is selected by a user.

A video signal processing apparatus, comprising:

atelecine conversion signal detecting means for
detecting whether or not an input video signal in
an interlaced system is a telecine converted vid-
eo signal;

an IP converting means for converting the input
video signal into a signalin a progressive system
according to a detected result obtained by the
telecine conversion signal detecting means;

a frame rate converting means for converting a
frame rate of the video signal converted into the
signal in a progressive system using the IP con-
verting means when the video signal is detected
as a telecine converted video signal by the tel-
ecine conversion signal detecting means;

a noise level detecting means for detecting a
noise level of the input video signal; and

the control means for turning on a frame rate
conversion processing of the frame rate convert-
ing means if the noise level is less than a pre-
determined value and turning off the frame rate
conversion processing of the frame rate convert-
ing means if the noise level is equal to or more
than the predetermined value based on the de-
tected result obtained by the noise level detect-
ing means.

7. A video signal processing apparatus, comprising:

atelecine conversion signal detecting means for
detecting whether or not an input video signal in
an interlaced system s a telecine converted vid-
eo signal;

an IP converting means for converting the input
video signal into a signalin a progressive system
according to a detected result obtained by the
telecine conversion signal detecting means;

a noise level detecting means for detecting a
noise level of the input video signal; and

a control means for turning off a detection
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processing of the telecine conversion signal de-
tecting means when the noise level is a prede-
termined level or higher based on the detected
result obtained by the noise level detecting
means.

8. A video signal processing apparatus, comprising:

a telecine conversion signal detecting circuit
configured to detect whether or not an input vid-
eo signal in an interlaced system is a telecine
converted video signal;

an IP converting circuit configured to convert the
input video signal into a signal in a progressive
system according to a detected result obtained
by the telecine conversion signal detecting cir-
cuit;

a noise level detecting circuit configured to de-
tect a noise level of the input video signal; and
a microcomputer configured to control a detec-
tion sensitivity of the telecine conversion signal
detecting circuit such that the input video signal
is detected as the telecine converted video sig-
nal less easily if a noise level is increased based
on the detected result obtained from the noise
level detecting circuit.

A video signal processing apparatus according to
any preceding claim, wherein

the noise level detecting means or circuit detects a
noise level that is switched to one of a plurality of
levels based on a noise value, and a noise value
based on which the noise level is switched is set to
a lower level with decreasing the noise value than a
noise value based on which the noise level is
switched with increasing the noise value.

10. A video signal processing apparatus, comprising:

a telecine conversion signal detecting unit con-
figured to detect whether or not an input video
signal in an interlaced system is a telecine con-
verted video signal;

an IP converting unit configured to convert the
input video signal into a signal in a progressive
system according to a detected result obtained
by the telecine conversion signal detecting unit;
a noise level detecting unit configured to detect
a noise level of the input video signal; and

a control unit configured to control a detection
sensitivity of the telecine conversion signal de-
tecting unit such that the input video signal is
detected as the telecine converted video signal
less easily if a noise level is a first value rather
than a second value which is less than the first
value based on the detected result obtained
from the noise level detecting unit.
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11. A video signal processing apparatus, comprising:

a telecine conversion signal detecting unit con-
figured to detect whether or not an input video
signal in an interlaced system is a telecine con- 5
verted video signal;

an IP converting unit configured to convert the
input video signal into a signal in a progressive
system according to a detected result obtained

by the telecine conversion signal detecting unit; 70
a frame rate converting unit configured to con-

vert a frame rate of the video signal converted

into the signal in a progressive system using the

IP converting unit when the video signal is de-
tected as a telecine converted video signal by 75
the telecine conversion signal detecting unit;

a noise level detecting unit configured to detect

a noise level of the input video signal; and

the control unit configured to turn on a frame
rate conversion processing of the frame rate 20
converting unit if the noise level is less than a
predetermined value and to turn off the frame

rate conversion processing of the frame rate
converting unit if the noise level is equal to or
more than the predetermined value based on 25
the detected result obtained by the noise level
detecting unit.

12. A video signal processing apparatus, comprising:

30
a telecine conversion signal detecting unit con-
figured to detect whether or not an input video
signal in an interlaced system is a telecine con-
verted video signal;
an IP converting unit configured to convert the 35
input video signal into a signal in a progressive
system according to a detected result obtained
by the telecine conversion signal detecting unit;
a noise level detecting unit configured to detect
a noise level of the input video signal; and 40
a control unit configured to turn off a detection
processing of the telecine conversion signal de-
tecting unit when the noise level is a predeter-
mined level or higher based on the detected re-
sult obtained by the noise level detecting unit. 45

13. An image display apparatus, comprising:

a video signal processing apparatus according
to any preceding claim. 50

55
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FIG. 54 F1G. 58

SNLV |Level dBu] YNLV SNLV |Level dBu} YNLV
1 10 10 1 14 6
2 65 20 2 68 12
3 62 30 3 64 22
4 58 50 4 59 42
5 55 10 5 57 58
6 50 100 6 53 84
7 35 150 | 1 44 120

FIG. 6
Mode Function
1 Film Detection “Off”

2 Pul Idown Reverse “On” ,Film Detection 2

3 Pul I[down Reverse & Frame Conversion
“0On” ,Film Detection 2

4 Pul Idown Reverse & Frame Gonversion
"On” ,Film Detection 1

FIG. 7

User -
Selection
Mode

1 Model | Model | Model | Model
2 Mode2 | Mode2 | Mode2 | Modetl
3 Mode3 | Mode2 | Mode2 | Modefl
4 Mode4 | Mode2 | Mode2 | Model
SNLV 0/1 2/3 4/5 6/17
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